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Massive upper gastrointestinal bleeding due to a
ruptured superior mesenteric artery aneurysm
duodenum fistula
Jichun Zhao, MD, PhD, Sichuan, China
This case report describes sudden massive upper gastrointestinal bleeding due to a ruptured superior mesenteric artery
aneurysm-duodenal fistula following mitral and aortic valvular replacement surgery due to infectious endocarditis. The
superior mesenteric artery false aneurysm was diagnosed by computed tomography scanning. The intraoperative findings
included a rupture at the trunk of superior mesenteric artery (SMA) and a perforation on the anterior wall of the third
portion of the duodenum. The patient was treated by emergency surgery, which consisted of an interposition repair of the
SMA with a saphenous vein graft for the superior mesenteric artery and a duodenojejunal Roux-en-Y anastomosis for the
perforation of the duodenum. At 30-months follow-up, the patient is alive and well with no abdominal pain and eating
a regular diet. ( J Vasc Surg 2008;48:735-7.)Superior mesenteric aneurysms (SMA) are very rare,
which makes them be one of the challenging problems in
vascular surgery. About one third of SMA aneurysms result
from infectious emboli due to infectious endocarditis.
More than 90% are symptomatic with associated abdominal
pain and gastrointestinal bleeding. Nearly 22% require
emergency treatment. The mortality of SMA aneurysms is
4060%. Diagnosis is achieved by ultrasound scanning and
computed tomography. Treatment of choice is resection of
aneurysms and reconstruction of SMA. Rupture of an SMA
aneurysm into duodenum is a rare complication that re-
quires reconstruction of duodenum.
CASE REPORT
A 22 years-old woman was admitted to our hospital 7 months
after an episode of presumed infectious endocarditis (IE), even
though no organism had grown in multiple blood cultures, possi-
bly due to the antibiotics used before blood samples were ob-
tained. She had a congenital bicuspid aortic valve, severe mitral and
aortic valvular insufficiency, and endocardial vegetations. On the
sixth hospital day, she underwent aortic and mitral valve replace-
ment with prosthetic valves (Sulzer CarboMedics, Austin, Tex).
Post-operative antibiotics consisted of intravenous vancomycin
and imepenem for two weeks. Culture results of the excised valves
were negative but the histopathologic results showed chronic
rheumatic endocarditis. On post-operative day 30, while recuper-
ating in a community hospital, she developed acute abdominal
pain. An abdominal ultrasound and CT scan were performed but
vascular surgery consultation was not obtained until three days
later. She was immediately transferred to my surgical division.
Physical examination revealed stable vital signs, normal body tem-
perature, and an 8 cm pulsatile mass in the upper abdomen. Color
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doi:10.1016/j.jvs.2008.04.015Doppler ultrasound scan showed a 6.5 cm mass with irregular
margins. The contrast-enhanced CT scan revealed a 569 cm
superior mesenteric artery false aneurysm (Fig 1). A presumptive
diagnosis of infected false SMA aneurysm was made and she was
being prepared for surgical treatment when she began to vomit
gastric contents followed by large amounts of fresh and clotted
blood (a 345 cm3 clot initially, followed immediately by 1000
mL of fresh blood). She became hypotensive and tachycardic
(blood pressure 80/64 mmHg, pulse 108/min) and was brought
to an operating room urgently where she underwent abdominal
exploration through an upper midline incision. She was found to
have a 1055 cm pulsatile mass at the root of the small bowel
mesentery surrounded by dense adhesions. The stomach and du-
odenum were pulsatile. The infradiaphragmatic aorta was initially
compressed with fingers and the aneurysm was then incised di-
rectly, the blood clot was evacuated from the cavity of the aneu-
rysm, and a 5 cm rupture of the SMA was identified. Vigorous
bleeding from both the proximal and distal ends of the arterial
opening was controlled with two 4F Forgarty embolectomy cath-
eters (Edwards Lifesciences, Irvine, Calif). SMA was reconstructed
with an interposition autogenous saphenous vein graft. There was
a 3.5 cm perforation on the anterior wall of the transverse portion
of the duodenum approximately 8 cm proximal to the Ligament of
Treitz, which formed a fistula with the SMA aneurysm. There was
3000 mL of blood in the stomach and duodenum. The small bowel
became temporarily ischemic after the two 4F Forgarty embolec-
tomy catheter balloons were inflated. The duodenal reconstruction
was done with a duodenojejunal Roux-en-Y limb sutured directly
to the debrided duodenal opening and tube jejunostomy was
performed for the decompression of duodenum (Fig 2). Fifteen
units of type-specific blood were transfused intraoperatively. Post-
operative management included correction of hypovolemic shock,
acid-base and electrolytic disorder, nasogastric and jejunostomy
tube decompression, nutritional support, and parenteral antibiot-
ics. She required a 4-day stay in ICU, 40 hours of ventilator
support and 6 days of postoperative TPN nutritional support.
Ciprofloxacin and Tinidazole were given intravenously for 6 days
followed by Cefamandole for an additional 1 week. The patient
recovereduneventfully andwas dischargedon the14thpost-operative
735
JOURNAL OF VASCULAR SURGERY
September 2008736 Zhao et alday. She is well at 30-months follow-up (Fig 3) eating a regular diet
without pain.
DISCUSSION
Aneurysms of the visceral arteries are rare, found in only
Fig 1. Computed tomography scan revealed a superior mesen-
teric false aneurysm.
Fig 2. SMA repaired and duodenojejunum Roux-en-Y anas-
tomosis.about 0.2% of the population, SMA aneurysms constitute5.5% of all visceral aneurysms.1 They are usually asymptom-
atic and difficult to detect until they rupture and cause ab-
dominal pain and hypovolemic shock. Themortality rate after
rupture of an SMA aneurysm remains quite high (30% as
reported over the past decade).2,3 Further, SMA aneurysm-
duodenal fistulas are especially rare, with very few reported
cases.4,5,6 Diagnosis can be made early if an abdominal
mass or bruit is present. Abdominal ultrasonography and
CT can be useful in identifying the aneurysm.7 SMA aneu-
rysms should be treated sooner once the diagnosis is estab-
lished in order to minimize morbidity and mortality from
rupture because these aneurysms have a definite rupture
risk, irrespective of size, and may be difficult to manage
even in the elective situation. Had the diagnosis and referral
of our patient been made earlier, the appropriate treatment
could have been accomplished before the aneurysm rup-
tured into the duodenum. The SMA is one of the most
common sights of mycotic aneurysms. Thirty three percent
of SMA aneurysms are caused by an infection that occurs
secondary to subacute bacterial endocarditis. Staphylococ-
cus aureus and nonhemolytic streptococcus have been the
most common causative organisms over the past decade,
but salmonella can also be the causative organism. Twenty
five percent of SMA aneurysms are caused by atherosclero-
sis and 12% are associated with pancreatitis or biliary tract
disease. Trauma is a rare cause of SMA aneurysm forma-
tion.7,8
All SMA aneurysms should be repaired in good risk
patients. Although it is desirable to maintain SMA continu-
ity, this is not always possible and in 35% of reported
surgical procedures, ligation of the SMA proximal and
distal to the aneurysm was the treatment method. This
alternative is sometimes acceptable because of the collater-
als from the celiac artery through the inferior pancreati-
coduodenal artery or from the inferior mesenteric artery
through the middle colic artery to SMA, but a careful
assessment of the mesenteric blood flow is necessary intra-
Fig 3. Enhanced-CT and reconstruction of SMA following thirty
months.operatively. Other methods of treatment include aneurys-
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rhaphy in 21% of patients, and direct revascularization in 15%
of reported cases. When the SMA aneurysm is not infected,
and there is no intestinal ischemia, a synthetic bypass may
be used, but if there is intestinal ischemia and the SMA
aneurysm is contaminated by intestinal fluid, use of a saphe-
nous vein graft is preferred.7 Endovascular embolization or
endoluminal stent grafting also provide additional thera-
peutic options for those cases with high surgical risk,9,10
but stenting in a contaminated field such as trauma or
arterio-enteric fistula is controversial but has certainly been
done in selected patients.
There have been three SMA aneurysm-duodenum fis-
tulas reported in the English literature.4,5,6 One was a
traumatic false aneurysm of the superior mesenteric artery
resulting from a gunshot wound that caused massive hem-
orrhage into the second portion of the duodenum. Resec-
tion and end-to-end anastomosis of the SMA was initially
successful, but the aneurysm and hemorrhage recurred 3
months later. The patient underwent further resection and
two subsequent reconstructions of the superior mesenteric
artery, the first with a Dacron graft, which clotted, and the
secondwith autologous saphenous vein,whichwas successful.
The second case was a true SMA aneurysm that had a
connection to forth portion of duodenum. The SMA was
suture ligated proximally and distally and a saphenous vein
graft from the distal thoracic aorta was used to reconstruct
SMA continuity.
The third reported case was a ruptured infected SMA
aneurysm due to infective endocarditis involving the mitral
valve. Mitral valve replacement was performed successfully.
But one month later the patient was found unconscious
with massive hematemesis. An abdominal CT scan showed
a ruptured aneurysm of the SMA penetrating into the
terminal duodenum. Direct suture of the SMA and resec-
tion of the aneurysm and the terminal duodenum saved the
patient. However, recurrent bleeding from the involved
artery necessitated repeat laparotomies and eventually
trans-arterial embolization of the SMA. The clinical course
and pathological findings, which showed an inflammatory
change of the aneurysm wall without atherosclerosis, sug-
gested that the aneurysm was caused by vegetation derived
from IE . This case is very similar to the case presented here:an infected aneurysm of the SMA that ruptured into the
duodenum causing massive hemorrhage. Our successful
result was obtained by directly controlling the bleeding
from SMA with balloon catheters, and reconstructing the
SMA was with an autogenous interposition graft of saphe-
nous vein. Because the third part of the duodenum has a
relatively poor blood supply, the associated duodenal fistula
was repaired by duodenojejunal Roux-en-Y anastomosis
with a jejunostomy tube placed into anastomotic site for
duodenal decompression. This provided a successful result
of a rare and challenging clinical problem.
We thank Dr. Jerry Goldstone at the Division of Vas-
cular Surgery, University Hospitals Case Medical Center
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